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input by the motion sensor within a predetermined time
period from the first input. Next, the method determines, in
response to detecting the second input, whether contact has
occurred at the touch sensor and activates a function of the
electronic device in response to determining that contact has
occurred at the touch sensor when the second input is
detected.
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1
METHOD AND APPARATUS FOR
ACTIVATING A FUNCTION OF AN
ELECTRONIC DEVICE

This application is a Continuation of application Ser. No.
12/970,763, filed on Dec. 16, 2010, the entire content of
which is hereby incorporated by reference.

BACKGROUND

Electronic devices, including mobile phones and other por-
table devices, are increasingly being upgraded with impro-
vised applications and functionalities. For example, a mobile
phone may include a touch-sensitive screen that enables one
to interact directly with what is displayed, rather than indi-
rectly with a cursor controlled by a mouse or a touchpad. The
touch-sensitive screen can sense fingers, hands, and passive
devices such as stylus. Thus, the touch-sensitive screen can be
used to activate a function of the electronic device.

In the present systems, activating a function of the elec-
tronic devices by a double tap using an accelerometer has
been proposed for many mobile phones. However, in existing
conventional systems, extensive studies in feature prototype
have shown that it is extremely difficult to achieve low falsing
in certain cases, such as, while the mobile phone is in pocket,
car cradle, etc. In other words, falsing is hard to overcome in
certain cases, for example, in the car cradle, because the
accelerometer alone cannot distinguish finger tap and peri-
odic motion generated from a rough road.

Accordingly, there is a need for a method and apparatus for
activating a function of the electronic device on detecting a
real double tap and thus avoiding falsing.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views, together with the detailed description
below, are incorporated in and form part of the specification,
and serve to further illustrate embodiments of concepts that
include the claimed invention, and explain various principles
and advantages of those embodiments.

FIG. 1 is a block diagram of an electronic device in accor-
dance with some embodiments.

FIG. 2 is a schematic view of the electronic device in
accordance with some embodiments.

FIG. 3 is a flowchart of a method in accordance with some
embodiments.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions of
some of the elements in the figures may be exaggerated rela-
tive to other elements to help to improve understanding of
embodiments of the present invention.

The apparatus and method components have been repre-
sented where appropriate by conventional symbols in the
drawings, showing only those specific details that are perti-
nent to understanding the embodiments of the present inven-
tion so as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having the
benefit of the description herein.

DETAILED DESCRIPTION

Before describing in detail the particular method and sys-
tem for activating a function of an electronic device, in accor-
dance with an embodiment of the present disclosure, it should
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be observed that the present disclosure resides primarily in
combinations of method steps and apparatus components
related to the method and system for activating the function of
the electronic device. Accordingly, the apparatus components
and method steps have been represented where appropriate by
conventional symbols in the drawings, showing only those
specific details that are pertinent to understanding the present
disclosure, so as not to obscure the disclosure with details that
will be readily apparent to those of ordinary skill in the art,
having the benefit of the description herein.

An electronic device and a method of activating a function
of the electronic device are disclosed herewith. The method
includes detecting a first input by a motion sensor. Further, the
method activates a touch sensor of the electronic device in
response to detecting the first input. The method then detects
a second input by the motion sensor within a predetermined
time period from the first input. Next, the method determines,
in response to detecting the second input, whether contact has
occurred at the touch sensor and activates a function of the
electronic device in response to determining that contact has
occurred at the touch sensor when the second input is
detected.

FIG. 1 is a block diagram 100 of an electronic device 102
in accordance with an embodiment. The depicted electronic
device 102 may be implemented as a mobile device, such as
acellular or mobile phone, which represents a wide variety of
devices that have been developed for use within various com-
munication networks. Although the electronic device is
shown as a wireless communication device, the electronic
device 102 may be a cellular telephone, a messaging device,
a mobile data terminal, a computer (laptop, desktop, hand-
held, etc.), a personal digital assistant (with or without a
wireless connection), a gaming console, or a wide variety of
electronic devices with graphical user interfaces and physical
buttons/keys. Any of these portable devices may be referred
to as a mobile station, user equipment, or the like.

The block diagram 100 of the electronic device 102
includes various components. The exemplary components
includes a display 104, a microcontroller 106, a memory 108,
and one or more transceivers 110 which may be capable of
receiving signals from multiple antennas and from various
networks. In accordance with the embodiment, the display
104 is coupled to the microcontroller 106. The display 104 is
a touch-sensitive display. The display 104 may display vari-
ous images or objects, such as a set of icons.

In accordance with the embodiment, the microcontroller
106 may be coupled to the transceiver 110, the memory 108,
and the display 104. However, it is to be understood that one
or more of these components may be combined or integrated
in a common component, or a components features may be
distributed among multiple components. Also, the compo-
nents of the electronic device 102 may be connected differ-
ently, such as bypassing the microcontroller, without depart-
ing from the scope of the invention. The microcontroller 106
operates in conjunction with the data and instructions stored
in the memory 108 to control the operation of the electronic
device 102. The microcontroller 106 may be implemented as
a processor, a digital signal processor, hard-wired logic and
analog circuitry, or any suitable combination of these.

In accordance with the embodiment, the memory 108 is
coupled to the microcontroller 108 to store data and instruc-
tions for the operation of the microcontroller 106. In one
embodiment, the memory 108 includes buffers for storing
data. In the various embodiments, the memory 108 may be
one or more separate components and/or may be partitioned
in various ways for various purposes such as but not limited
to, optimizing memory allocations, etc. Thus it is to be under-
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stood that the exemplary memory 108 illustrated in FIG. 1 are
for illustrative purposes only, for the purpose of explaining
and assisting one of ordinary skill in understanding the vari-
ous embodiments described herein.

In accordance with the embodiment, the transceiver 110
coupled to the microcontroller 106 enables the electronic
device 102 to transmit and receive the RF signals through an
antenna (not shown). In accordance with the embodiment, the
transceiver 110 converts the RF signals received from the
antenna (not shown) to digital data for use by the microcon-
troller 106.

It is to be understood that FIG. 1 is for illustrative purposes
only and is primarily for, although not solely for, explaining
the information stored in memory for the various embodi-
ments of an electronic device in accordance with the present
disclosure, and is not intended to be a complete schematic
diagram of the various components and connections there
between required for an electronic device. Therefore, an elec-
tronic device will comprise various other components not
shown in FIG. 1, and/or have various other configurations
internal and external, and still be within the scope of the
present disclosure.

FIG. 2 shows a schematic view of various components of
an electronic device 102, or a portion of the components
thereof. The electronic device 102 may include a motion
sensor 202, a touch sensor 204, a proximity sensor 206, a
microcontroller 208, an application processor 210, electronic
connectors 212, 214, 216, and an Inter-Integrated Circuit
(I2C) bus 218.

The motion sensor 202 is a device that is sensitive to
movement. For example, if a finger or a stylus is tapped over
adisplay 104 of the electronic device 102 with some force, the
motion sensor 202 detects the respective movement of the
electronic device 102. In one example, the motion sensor 202
is an accelerometer that measures acceleration. More pre-
cisely, as soon as the motion sensor 202 detects an input, i.e.,
any movement of the electronic device, for example, a finger
tap event, the motion sensor 202 turns on the touch sensor 204
which then monitors touch event on the display 104.

In one example, the motion sensor 202 interrupts the
microcontroller 208 on receiving a motion input and the
microcontroller 208 activates the touch sensor 204. Thus, the
touch sensor 204 may be activated on receiving a command
from the microcontroller 208, which receives the interrupt
signal from the motion sensor 202 indicating that a motion
event has occurred at the electronic device 104. In such a case,
motion sensor 202 is connected to the touch sensor 204 via the
microcontroller 208. In another example, the motion sensor
202 directly activates or turns on the touch sensor 204. In this
case, the motion sensor 202 is directly connected to the touch
sensor 204.

The proximity sensor 206 is a sensor that is able to detect
the presence of nearby objects without any physical contact.
The proximity sensor 206 emits an electromagnetic or elec-
trostatic field, or a beam of electromagnetic radiation (infra-
red, for instance), and looks for changes in the field or return
signal. The proximity sensor 206 may be used to prevent the
display 104 from being activated or turned on if the electronic
device 102 is in a pocket.

The motion sensor 202, the touch sensor 204, and the
proximity sensor 206 are connected to the microcontroller
208 via the electronic connectors 212, 214, and 216 respec-
tively. The microcontroller 208 serves as a sensor hub for the
various sensors, for example, motion sensor 202, touch sen-
sor 204, and the proximity sensor 206. When the motion
sensor 202 detects a tap event, the microcontroller 208 turns
on the touch sensor 204 and the proximity sensor 206 and
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begins storing data in the buffers (not shown) of the memory
108 of the electronic device 102. The memory 108 includes
two buffers (not shown), a touch-data buffer and a proximity-
data buffer. The touch-data buffer is used to store the data
associated with the touch sensor 204 and the proximity-data
buffer is used to store the data associated with proximity
sensor 206.

The microcontroller 208 is also connected to the applica-
tion processor 210 via an 12C bus 218. The I2C bus 218 is a
bi-directional two-wire serial bus that provides a communi-
cation link between integrated circuits (ICs). For example, the
12C bus 218 provides a communication link between the
microcontroller 208 and the application processor 210. The
application processor 210 processes data received from the
microcontroller 208 and performs basic functions related to
the electronic device 102.

Operationally, when the motion sensor 202 detects a first
tap input, the motion sensor 202 interrupts the microcontrol-
ler 208 via an electrical connector (not shown). The interrupt
function may be implemented in a variety of ways. For
example, the interrupt capability may be provided via one or
more dedicated lines separate from the electronic connectors
212, 214, 216. In response to this, the microcontroller 208
activates the touch sensor 204 and proximity sensor 206 via
the electrical connectors 214 and 216 respectively. In addi-
tion, the microcontroller 208 also instructs the touch data
buffer and the proximity data buffer in the memory 108 to
store data associated with the touch sensor 204 and the prox-
imity sensor 206. The motion sensor 202 then detects a sec-
ond tap input within a predetermined time after receiving the
first tap input. In one example, the predetermined time is, but
not limited to, 200-500 milliseconds.

On detecting the second tap input within the predetermined
time from the first tap input, the microcontroller 208 reads the
buffered data stored in the touch data buffer and the proximity
data buffer. If the quantity of data stored in the touch data
buffer is greater than a touch threshold value, and a quantity
of data stored in the proximity data buffer is at or below a
proximity threshold value, the microcontroller 208 activates a
function of the electronic device 102. The touch threshold
value is any predetermined value and, likewise, the proximity
threshold value is any predetermined value. It should be noted
that the touch and proximity sensors operate independently
and, thus, their threshold values are independent as well. For
example, either the touch threshold value or the proximity
threshold value may be zero, one or two etc. The function of
electronic device 102 is any function associated with the
electronic device, for example, turning on the display screen
104, activating a particular application, making a phone call,
reading an email, etc.

Thus, the microcontroller 208 depicts that the double tap
received was a real double tap from finger and not an un-
intentional touch or false tap of random motion, and therefore
the particular function of the electronic device 102 is acti-
vated. The real double tap refers to a genuine or accurate
double tap which is not caused by an un-intentional touch or
tap. Further, activating the function of the electronic device
102, the microcontroller 208 de-activates the touch sensor
204 and the proximity sensor 206 and waits for another input
signal.

On the other hand, ifthe quantity of data stored in the touch
data buffer is at or below the threshold value, it is assumed
that there was no double tap received and the touch input or
the tap event was a false event. Also, if the quantity of data
stored in both the touch data buffer and the proximity data
buffer is greater than a threshold, the microcontroller 208
does not activate a function of the electronic device 102 and it
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is assumed that there was no double tap received and the touch
input or the tap event was a false event, e.g. when the elec-
tronic device is in pocket. In both the above cases, the func-
tion of the electronic device 102 is not activated and the
microcontroller 208 de-activates the touch sensor 204 and the
proximity sensor 206 and waits for another input signal.

FIG. 3 is a flowchart for a method 300 for activating a
function of an electronic device 102. Referring to FIG. 3, the
method 300 begins with a step of detecting 302 a first input by
amotion sensor 202. The motion sensor 202 is a device that is
sensitive to movement. For example, if a finger or a stylus is
tapped over a display 104 of the electronic device 102, the
motion sensor 202 detects the respective movement of the
electronic device 102. In one example, the motion sensor 202
is an accelerometer that measures acceleration. Further, the
first input may be any form of motion input detected by the
motion sensor 202 of the electronic device 102.

On detecting 302 the first input, the motion sensor 202
interrupts the microcontroller 208 via an electrical connector
and signals the microcontroller 208 about the detected first
input. The microcontroller 208 then activates 304 a touch
sensor 204 of the electronic device 102. Further, the micro-
controller 208 also activates a proximity sensor 206 of the
electronic device 102 in response to detecting 302 the first
input. The touch sensor 204 is associated with the display
104, i.e., the touch-sensitive screen of the electronic device
102. The proximity sensor 206 is a sensor that is able to detect
the presence of nearby objects without any physical contact.
The proximity sensor 206 emits an electromagnetic or elec-
trostatic field, or a beam of electromagnetic radiation (infra-
red, for instance), and looks for changes in the field or return
signal. The proximity sensor 206 is basically used to prevent
the touch sensitive screen from being turned on if the elec-
tronic device 102 is in pocket.

In another embodiment, the motion sensor 202 is directly
wired with the touch sensor 204 and the proximity sensor 206.
In such a case, the motion sensor 202 directly activates the
touch sensor 204 and the proximity sensor 206.

The method 300 then moves to a step of detecting 306 a
second input by the motion sensor 202 within a predeter-
mined time period from the first input. The second may be any
form of input detected by the motion sensor 202 of the elec-
tronic device 102. For example, the second input may include
a tap input. Further, the predetermined time period in one
example is, but not limited to, 200-500 milliseconds.

On detecting 306 the second input within the predeter-
mined time period from the first input, the motion sensor 202
again interrupts the microcontroller 208 via an electrical con-
nector to indicate the detection of the second input. The
method 300 then moves to a step of determining 308, by the
microcontroller 208, in response to detecting 306 the second
input by the motion sensor 202, whether a contact has
occurred at the touch sensor 204. The microcontroller 208
also determines whether activity has occurred in proximity of
the proximity sensor 206.

With respect to the touch sensor 204, the microcontroller
208 specifically determines if the contact has occurred at the
touch sensor 204 since activating the touch sensor 204. The
microcontroller 208 determines this by determining ifa touch
data buffer (not shown) associated with the touch sensor 204
indicates that the contact has occurred at the touch sensor 204.
The touch data buffer is used to temporarily store data asso-
ciated with the touch sensor 204. The microcontroller 208
determines whether a quantity of data stored by the touch data
buffer is above a threshold value. In accordance with the
embodiment, the threshold value is any predetermined value,
for example, zero, one, two, etc. If the contact has occurred at
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the touch sensor 204, the quantity of data stored by the touch
data buffer is above the threshold value. However, if no con-
tact has been occurred at the touch sensor 204, the quantity of
data stored by the touch data sensor is not above the threshold
value.

Further, with respect to the proximity sensor 206, the
microcontroller 208 determines whether activity has
occurred in the proximity of the proximity sensor 206 or not.
For this, the microcontroller 208 determines if a proximity
data buffer associated with the proximity sensor 206 indicates
that the activity has occurred in the proximity of the proximity
sensor. More particularly, if the activity has occurred in the
proximity of the proximity sensor, the quantity of data stored
in the proximity data buffer is above a threshold value. For
example, the threshold value is zero, one, two, etc. On the
other hand, if no activity has occurred in the proximity of the
proximity sensor 206, the quantity of data stored in the prox-
imity data buffer is at or below threshold value.

Further, the method 300 activates 310 a function of the
electronic device 102 in response to determining that the
contact has occurred at the touch sensor 202 and no activity
has occurred in the proximity of the proximity sensor 204.
The function of electronic device 102 is any function associ-
ated with the electronic device, for example, turning on the
display 104, activating a particular application, making a
phone call, reading an email, etc. Therefore, the function of
the electronic device 102 is activated in case the quantity of
data stored by the touch data buffer is above the threshold
value and the quantity of data stored in the proximity sensor
is at or below the threshold value.

Thus, the function of the electronic device 102 is only
activated after confirming that the detected first input and the
second input is a real double tap and is not generated due to
some false tap or un-intentional touch event. The real double
tap refers to a genuine or accurate double tap which is not
caused by an un-intentional touch or tap. Thus, the falsing can
be eliminated to a great extent and the false detection of
double tap due to vibrational motion is eliminated. In other
words, one key advantage of the methods and apparatuses of
this invention is to allow the electronic device 102 to differ-
entiate between the occurrences of a light touch on the display
104, which can occur with very little physical contact force,
and a real double tap on the display 104, which occurs with
substantial mechanical force.

In the foregoing specification, specific embodiments have
been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be
made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and
figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to be
included within the scope of present teachings.

The benefits, advantages, solutions to problems, and any
element(s) that may cause any benefit, advantage, or solution
to occur or become more pronounced are not to be construed
as a critical, required, or essential features or elements of any
or all the claims. The invention is defined solely by the
appended claims including any amendments made during the
pendency of this application and all equivalents of those
claims as issued.

Moreover in this document, relational terms such as first
and second, top and bottom, and the like may be used solely
to distinguish one entity or action from another entity or
action without necessarily requiring or implying any actual
such relationship or order between such entities or actions.
The terms “comprises,” “comprising,” “has”, “having,”
“includes”, “including,” “contains”, “containing” or any



US 9,176,615 B2

7

other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus
that comprises, has, includes, contains a list of elements does
not include only those elements but may include other ele-
ments not expressly listed or inherent to such process,
method, article, or apparatus. An element proceeded by
“comprises . . . a”, “has . . . a”, “includes . . . a”,
“contains . . . a” does not, without more constraints, preclude
the existence of additional identical elements in the process,
method, article, or apparatus that comprises, has, includes
and/or contains the element. The terms “a” and “an” are
defined as one or more unless explicitly stated otherwise
herein. The terms “substantially”, “essentially”, “approxi-
mately”, “about” or any other version thereof, are defined as
being closeto as understood by one of ordinary skill in the art,
and in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another
embodiment within 1% and in another embodiment within
0.5%. The term “coupled” as used herein is defined as con-
nected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a
certain way is configured in at least that way, but may also be
configured in ways that are not listed.

It will be appreciated that some embodiments may be com-
prised of one or more generic or specialized processors (or
“processing devices”) such as microprocessors, digital signal
processors, customized processors and field programmable
gate arrays (FPGAs) and unique stored program instructions
(including both software and firmware) that control the one or
more processors to implement, in conjunction with certain
non-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively,
some or all functions could be implemented by a state
machine that has no stored program instructions, or in one or
more application specific integrated circuits (ASICs), in
which each function or some combinations of certain of the
functions are implemented as custom logic. Of course, a
combination of the two approaches could be used.

Moreover, an embodiment can be implemented as a com-
puter-readable storage medium having computer readable
code stored thereon for programming a computer (e.g., com-
prising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage
mediums include, but are not limited to, a hard disk, a CD-
ROM, an optical storage device, a magnetic storage device, a
ROM (Read Only Memory), a PROM (Programmable Read
Only Memory), an EPROM (Erasable Programmable Read
Only Memory), an EEPROM (Electrically Erasable Pro-
grammable Read Only Memory) and a Flash memory. Fur-
ther, it is expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated
by, for example, available time, current technology, and eco-
nomic considerations, when guided by the concepts and prin-
ciples disclosed herein will be readily capable of generating
such software instructions and programs and ICs with mini-
mal experimentation.

The Abstract of the Disclosure is provided to allow the
reader to quickly ascertain the nature of the technical disclo-
sure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims.
In addition, in the foregoing Detailed Description, it can be
seen that various features are grouped together in various
embodiments for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting
an intention that the claimed embodiments require more fea-
tures than are expressly recited in each claim. Rather, as the
following claims reflect, inventive subject matter lies in less
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than all features of a single disclosed embodiment. Thus the
following claims are hereby incorporated into the Detailed
Description, with each claim standing on its own as a sepa-
rately claimed subject matter.

We claim:

1. A method comprising:

receiving, by at least one processor of an electronic device,

from a first sensor of the electronic device, a first inter-
rupt signal indicating that the first sensor detected a first
sensor input;

responsive to receiving the first interrupt signal, activating,

by the at least one processor, a second sensor of the
electronic device that detects intentional and uninten-
tional user inputs;

receiving, by the at least one processor, from the first sen-

sor, a second interrupt signal indicating that the first
sensor detected a second sensor input;
determining, by the at least one processor, based on the first
interrupt signal and the second interrupt signal, that the
second sensor has detected an intentional user input that
activates a function of the electronic device; and

responsive to determining that the second sensor has
detected the intentional user input and responsive to
determining that a respective quantity of data stored by
a data buffer associated with at least one of the first
sensor or the second sensor satisfies a respective quan-
tity threshold, activating, by the at least one processor,
the function of the electronic device.

2. The method of claim 1, wherein determining that the
second sensor has detected the intentional user input is in
response to determining that the second interrupt signal was
received within a predetermined time period after the first
interrupt signal.

3. The method of claim 1, wherein the function of the
electronic device is activated further in response to determin-
ing that the second sensor has detected the intentional user
input since activating the touch sensor.

4. The method of claim 1, wherein the first sensor is a
motion sensor.

5. The method of claim 1, wherein the second sensor is a
touch sensor and the intentional user input is a contact at the
touch sensor.

6. The method of claim 1, wherein the second sensor is a
proximity sensor and the intentional user input is activity
detected by the proximity sensor.

7. The method of claim 1, wherein the at least one proces-
sor is a microcontroller of the electronic device.

8. An electronic device comprising:

a first sensor configured to generate a respective interrupt

signal in response to detecting sensor inputs;

at least one second sensor that, when activated, is config-

ured to detect intentional and unintentional user inputs;
at least one respective data buffer; and

a microcontroller configured to:

receive, from the first sensor, a first interrupt signal
indicating that the first sensor detected a first sensor
input;

responsive to receiving the first interrupt signal, activate
the at least one second sensor of the electronic device;

receive, from the first sensor, a second interrupt signal
indicating that the first sensor detected a second sen-
sor input;

determine, based on the first interrupt signal and the
second interrupt signal, that the at least one second
sensor has detected an intentional input that activates
a function of the electronic device; and
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responsive to determining that that the at least one sec-
ond sensor has detected the intentional input and
responsive to determining that a quantity of data
stored by the data buffer satisfies a quantity threshold,
activate the function of the electronic device.

9. The electronic device of claim 8, wherein the first sensor
is an accelerometer.

10. The electronic device of claim 8, wherein the at least
one second sensor is a touch sensor associated with a touch-
sensitive screen of the electronic device and the intentional
input is a contact at the touch-sensitive screen.

11. The electronic device of claim 8, wherein the at least
one second sensor is a proximity sensor and the intentional
user input is activity detected by the proximity sensor.

12. The electronic device of claim 8, wherein the micro-
controller is further configured to determine that the at least
one second sensor has detected the intentional user input in
response to determining that the second interrupt signal was
received within a predetermined time period after the first
interrupt signal.

13. The electronic device of claim 8, wherein the micro-
controller is further configured to activate the function of the
electronic device further in response to determining that the
second sensor has detected the intentional user input since
activating the touch sensor.

14. A computing device comprising:

a motion sensor;

a touch sensor;

a data buffer associated with the touch sensor; and

at least one processor configured to:

receive, from the motion sensor, a first interrupt signal
indicating that the motion sensor detected a first tap
input;

responsive to receiving the first interrupt signal, activate
the touch sensor;
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receive, from the motion sensor, a second interrupt sig-
nal indicating that the motion sensor detected a sec-
ond tap input;

determine, based on the first interrupt signal and the
second interrupt signal, that a contact has occurred at
the touch sensor; and

responsive to determining that that the contact has
occurred at the touch sensor and responsive to deter-
mining that a quantity of touch data stored by the data
buffer satisfies a quantity threshold, activate the func-
tion of the computing device.

15. The computing device of claim 14, further comprising
a proximity sensor, wherein the at least one processor is
further configured to:

responsive to receiving the first interrupt signal, activate

the proximity sensor;

determine, based on the first interrupt signal and the second

interrupt signal, that activity has occurred at the prox-
imity sensor; and

responsive to determining that that the activity has

occurred at the touch sensor, activate the function of the
computing device.

16. The computing device of claim 14, wherein the at least
one processor is further configured to determine that the
touch sensor has detected the contact in response to determin-
ing that the second interrupt signal was received within a
predetermined time period after the first interrupt signal.

17. The computing device of claim 14, wherein the at least
one processor is further configured to activate the function of
the computing device further in response to determining that
the touch sensor has detected the contact since activating the
touch sensor.



